DNA topoisomerase IIβ: a player in regulation of gene expression and cell differentiation.
DNA topoisomerases II regulate conformational changes in DNA topology. They act on double-stranded DNA, catalyzing its relaxation, decatenation and unknotting. Vertebrate cells express two isoforms of topoisomerase II, which are similar in structure, but different in function and regulation. Whereas the alpha isoform is indispensable for proper cell replication, the functions of the beta isoform as well as reasons for its evolution in vertebrates were long unclear. Unlike topoisomerase II alpha, the beta isoform is predominantly expressed in quiescent cells and has been implicated mainly in the process of gene transcription. Recently, new discoveries point on the role of the topoisomerase II beta in regulation of cellular differentiation and tissue development. Furthermore, contemporary discoveries are raising possibilities for novel therapeutic approaches involving selective targeting of either topoisomerase II isoform in potentiating antitumor and/or reducing adverse effects of topoisomerase II poisons.